Objectives: Few studies have examined the prevalence of electronic cigarette use among the inpatient population regardless of the patients' cessation goals. The objectives of this study were to examine the prevalence of electronic cigarette use among counseled tobacco users admitted to 2 academic hospitals. Methods: Cross-sectional data of hospitalized adult tobacco users who were admitted between January 1, 2015 and December 31, 2015 and who received bedside tobacco cessation counseling from a tobacco treatment service counselor were examined. Demographic and smoking history items were compared as a function of electronic cigarette use using chi-square and independent t tests. Logistic regression was used to test independent associations with electronic cigarette use. Results: Of 2194 hospitalized tobacco users counseled, 22% had used an electronic cigarette. Most of these patients used electronic cigarettes to quit or reduce use of combustible cigarettes. Adjusted odds of electronic cigarette use were higher for females (adjusted odds ratio [AOR] 0.60 for male patients, 95% confidence interval [CI] 0.47-0.76), younger patients (AOR 0.98 for older patients, 95% CI 0.97-0.99), and individuals who initiated tobacco use earlier in life (AOR 0.97 for later smoking initiation, 95% CI 0.95-0.99). Conclusions: Screening hospitalized cigarette smokers for electronic cigarette use offers an opportunity to counsel all patients on evidence-based quit aids. Young, female patients are most likely to use electronic cigarettes and may benefit most from directed discussions about electronic cigarette use and Federal Drug Administration-approved cessation methods during smoking cessation counseling.
lectronic cigarettes (e-cigarettes) are increasingly popular among tobacco users (King et al., 2015; Rigotti et al., 2015) and because of the tobacco-free policies of hospitals, some patients are asking health care providers for permission to use them in the hospital (Haber and Ortiz, 2014) . However, e-cigarettes are not approved by the US Federal Drug Administration (FDA) as an effective smoking cessation aid (FDA, 2016) and most hospitals currently ban their use (Meernik et al., 2015) . As the FDA moves to regulate e-cigarettes, understanding which patients are using them and if patients believe they are an effective quit aid is important for clinicians in both inpatient and outpatient settings who are responsible for providing appropriate and targeted smoking cessation counseling. Hospitalization provides a period of abstinence and an opportunity to offer counseling and medications for smoking cessation (DHHS, 2008) . To provide evidence-based tobacco treatment during an inpatient stay, it is essential to determine if patients are using e-cigarettes as a quit aid, instead of or in addition to FDA-approved tobacco cessation medications.
Evidence from the National Health Interview Survey suggests that cigarette smokers with medical comorbidities are more likely to use e-cigarettes (Kruse et al., 2017 ), yet few studies have examined the prevalence of e-cigarette use among inpatient smokers (Harrington et al., 2014; Baumann et al., 2015) . In 1 study conducted in Birmingham, Alabama in 2012-2013, hospitalized smokers reported that they expected e-cigarettes to be less effective at relieving negative affect and satisfying nicotine cravings and that the taste would not be as pleasant as combustible cigarettes (Hendricks et al., 2015) . Rigotti and colleagues (2015) examined past 30-day e-cigarette use among 4660 smokers enrolled in a consortium of hospital-based cessation trials (CHART) from 2010 to 2013. The prevalence of e-cigarette use varied by geographic location in these studies, but overall was higher in younger, White, and more educated patients (Harrington et al., 2014; Baumann et al., 2015; Rigotti et al., 2015) . E-cigarette use was also more prevalent among patients who were heavier cigarette smokers (Rigotti et al., 2015) and many patients reported using e-cigarettes as a quit aid (Harrington et al., 2014) .
Many of the previous studies only examined e-cigarette use in patients who were enrolled in a clinical trial, restricting study participation to patients who were motivated to quit smoking (eg, Rigotti et al., 2015) . Other studies included patients who agreed to participate in a research study (eg, Harrington et al., 2014; Baumann et al., 2015) or excluded tobacco-using patients who had never heard of e-cigarettes (eg, Hendricks et al., 2015) . Consequently, these results may not generalize to all hospitalized smokers. The aim of this study was to characterize e-cigarette use in a large sample of tobacco users admitted to 2 academic hospitals in Western Pennsylvania using data from the electronic health record. All patients in this study were identified as tobacco users upon admission to these hospitals and received Tobacco Treatment Service (TTS) counseling as part of usual care. E-cigarette use was assessed as part of this counseling. The goal of the study was to examine e-cigarette use among counseled tobacco users to identify opportunities for enhanced delivery of personalized evidence-based counseling in the inpatient setting.
METHODS
This was an observational study which included a cohort of all identified tobacco users admitted to UPMC Presbyterian and UPMC Montefiore Hospitals from January 1, 2015 to December 31, 2015 eligible for tobacco treatment counseling. At admission, tobacco use status is obtained by nursing staff during the mandatory admission assessment and recorded in the electronic health record following meaningful use criteria. Approximately 24% of patients are identified as current smokers across all hospital units and diagnoses. All patients identified as smokers are eligible for counseling from a certified TTS counselor. Bedside counseling from a TTS counselor is the first opportunity during a patient stay to collect information on e-cigarette use. Data on e-cigarette use were obtained by TTS counselors for 2194 patients who received more than brief (!3 minutes) inpatient counseling (DHHS, 2008) at the bedside. This study was conducted under an approved protocol with the UPMC QI Institutional Review Board (#1069/1972).
TTS counselors proactively approach patients at the bedside. Patients who are alert and available in their room when TTS counselors arrive are more likely to receive counseling. Other providers may provide tobacco treatment while patients are admitted; however, documentation in the electronic health record is not standardized across providers and does not include the use of e-cigarettes. Approximately 40% of tobacco users in the hospital receive some TTS counseling; of these patients, 75% receive intensive counseling. Patients are not seen by the TTS for reasons including discharge before the TTS attends the bedside because of short length of stay ( 1 day), discharge from intensive care unit or deceased, unavailable despite several consult attempts, clinically inappropriate for counseling, admitted on weekends or holidays outside of TTS hours, or other reasons such as staff shortages and administrative time. A small number of patients refuse (<2%) the consult. The second column of Supplemental Table 1, http://links.lww.com/JAM/A60 provides demographic characteristics for the group of patients who received brief counseling.
TTS counseling is delivered using motivational interviewing. The counselor makes recommendations for medications, but responsibility for ordering tobacco treatment medications remains with the inpatient care team. The TTS clinical interview assessed combustible cigarette smoking history, including age of combustible cigarette smoking initiation, and use of any other tobacco products (cigars, hookahs, pipes, and smokeless tobacco). Two common markers of tobacco dependence (Kozlowski et al., 1994) were also ascertained: cigarettes per day and time to first cigarette (minutes before patient smokes first cigarette of the day upon waking). E-cigarette use was measured by asking, ''Have you ever used an electronic cigarette?'' (yes/no). Patients who responded yes were asked the reason for use. Stated reasons were recoded into a categorical response (to quit, cut down, use in non-smoking area, experiment).
Demographic information included age (18 years or older), sex, (male/female), and race. Race was recoded into a dichotomous variable because of the lower proportions of racial/ethnic minority patients in this sample, with White as the reference group because of previous reports of higher prevalence of e-cigarette use among White hospitalized smokers (Harrington et al., 2014; Baumann et al., 2015; Rigotti et al., 2015) . Information about the hospital stay included length of stay (days), insurance (private, Medicare/Medicaid, veteran, other public), and primary diagnosis (smoking-related disease vs not smoking-related, corresponding with the 2014 Surgeon General's Report, DHHS, 2014). Primary diagnosis was examined as a correlate of e-cigarette use because perceptions of vulnerability to smoking related diseases and diagnosis of a smoking related disease (in younger, medically ill smokers) are associated with cessation (Borrelli et al., 2010; Gregor and Borrelli, 2012) . However, it is unknown if hospitalized smokers with or without a smoking-related primary diagnosis are more likely to have tried e-cigarettes.
Missingness was compared across all the variables of interest, found to be non-significant, and was thus not adjusted for in the multivariable analysis. Demographic and smoking history items were compared as a function of e-cigarette use using chi-square for categorical variables, and independent t tests for continuous variables. Statistically significant (P < 0.05) bivariate relationships were entered into a multivariable logistic regression model to test independent associations with e-cigarette use. Data analysis was conducted using Stata 14.1 SE (StataCorp, College Station, TX).
RESULTS
One-quarter of inpatients were documented as current tobacco users: 40% received any TTS counseling, and 75% of these patients received intensive TTS counseling. As seen in Table 1 , 22% of hospitalized smokers had tried e-cigarettes, and those individuals were more likely to be younger, female, White, and have a smoking-related primary diagnosis (significant bivariate associations). More than half of the smokers (52%) had used an e-cigarette to quit, and 23% reported use to cut down on smoking combustible cigarettes. However, all of the participants were current tobacco users, regardless of their experience with e-cigarettes. The final model for a logistic regression predicting ever e-cigarette use is presented in Table 2 . The adjusted odds of e-cigarette use were higher for females (adjusted odds ratio [AOR] 0.60 for male patients, 95% CI 0.47-0.76), younger patients (AOR 0.98 for older patients, 95% CI 0.97-0.99), and individuals who initiated tobacco use earlier in life (AOR 0.97 for later smoking initiation, 95% CI 0.95-0.99).
The analytic sample (n ¼ 2194) was compared to the remaining patients identified in the electronic health record as smokers (n ¼ 5079). Patients excluded from the study were younger (48 vs 50 years old), less likely to have a smoking related primary diagnosis, less likely to have a stay >4 days, and less likely to be covered by Medicare/Medicaid. There were no differences in race/ethnicity. Patients excluded from the analysis were just as likely to be daily smokers (Supplemental Table 1 , http://links.lww.com/JAM/A60).
DISCUSSION
In this study, 22% of the smokers admitted to the hospital who were counseled by the TTS had ever used e-cigarettes-more than the 18% reported in the 2010 to 2013 data from the 5 hospitals included in the CHART study (Rigotti et al., 2015) , but fewer than the 45% to 49% reported in the 2012-2013 data from Birmingham, Alabama (Harrington et al., 2014; Baumann et al., 2015) . Consistent with previous studies of hospitalized smokers (Harrington et al., 2014; Prochaska and Grana, 2014; Rigotti et al., 2015 Rigotti et al., , 2017 , patients who had used e-cigarettes were younger than patients who had never used them. Additionally, female patients were more likely to have used e-cigarettes, which is consistent with results of an online survey indicating that women in general are more likely to report e-cigarette use to manage their mood, stress and weight (Piñeiro et al., 2016) .
The data from the smokers included in this study are more representative of inpatients who receive tobacco counseling than data from previous medical record studies excluding smokers who did not intend to stay quit at discharge (29% of the current sample) or restricting analyses to those who consent to participate in a research study. The patients included in the analysis are more comparable than the patients selected for the CHART studies, because all of the patients in this study were eligible to be interviewed by the TTS, and they did not have to consent to participate in a research study or RCT. Two-thirds of the patients receiving counseling in this hospital were on Medicare/Medicaid, and it is important to characterize use of e-cigarettes, combustible cigarettes and other tobacco products in this low income population. In contrast to the earlier studies (Harrington et al., 2014; Baumann et al., 2015; Rigotti et al., 2015) , White patients Significance tested between e-cigarette ever-users and never-users. ICD-9-CM, international classification of diseases, 9th rev, clinical modification.
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Sample size noted where different. ySmoking-related diagnosis includes ICD-9-CM and ICD-10 codes for cancers, cardiovascular and pulmonary disease, and perinatal conditions as outlined in the 2014 Surgeon General Report.
zMore than 1 response possible. were not more likely to have tried e-cigarettes than racial/ ethnic minority patients, after adjusting for current age and age at initiation of tobacco use. In previous research on e-cigarette use in hospitalized smokers, patient age was included as a covariate in models predicting e-cigarette use. However, age at initiation of smoking combustible tobacco was not previously considered. In the current study, patients who reported an earlier age at smoking initiation were more likely to have tried e-cigarettes. On average, White adolescents initiate combustible cigarette use earlier than minority youth, even though rates of use are similar for White and African Americans by age 30 (Chen and Jacobson, 2012; Keyes et al., 2015) . Nonetheless, earlier initiation of smoking is associated with greater risk of tobacco dependence (Breslau et al., 1993; Hu et al., 2006) and thus may be important to consider in models predicting the correlates of novel tobacco and nicotine product use.
Most of the patients in this study who had tried e-cigarettes reported using e-cigarettes to cut down (52%) or quit smoking (23%) combustible cigarettes; however, in this study, they were just as likely to be daily smokers, and smoked as many cigarettes per day as never-users of ecigarettes. Similarly, dual users of e-cigarettes and combustible cigarettes in recent clinical trials were no more likely to quit combustible cigarettes at follow-up (Manzoli et al., 2016; Rigotti et al., 2017) . Our findings are consistent with studies in the general population and within specific disease states such as acute coronary artery syndrome, serious mental illness and head and neck cancer (Prochaska and Grana, 2014; Busch et al., 2016; Manzoli et al., 2016; McQueen et al., 2016) . This gap in unsuccessful cessation while using e-cigarettes represents an important opportunity for understanding patient's motivations for e-cigarette use, and an area where counselors can offer education on evidence-based quit aids.
CONCLUSIONS
Counseling of patients who use tobacco should include education about the effectiveness of evidence-based smoking cessation strategies compared with the limited evidence for the effectiveness of e-cigarette use (Manzoli et al., 2016) . Clinicians need to address patients' concerns and barriers for quitting smoking that may influence their choice to use e-cigarettes. For example, female e-cigarette users report use to help with mood, weight, and stress management (Busch et al., 2016) . Given that half of the patients who had tried e-cigarettes in the current sample reported using them as a cessation aid and yet continued to smoke combustible tobacco, clinicians should explore whether patients are forgoing use of evidence-based nicotine replacement therapy. Future research should examine reasons some patients prefer e-cigarettes in place of or in addition to approved evidencebased tobacco cessation medications.
Limitations
Although this study is distinct in that it examines e-cigarette use in a large population of hospitalized smokers, regardless of their enrollment in a research study or intention to quit, there are several limitations to consider. The data on electronic and combustible cigarette use were self-report with no biomechanical verification. Nonetheless, many studies have documented the fidelity of self-reported smoking (eg, Fendrich et al., 2005; Yeager and Krosnick, 2010; Wong et al., 2012) . Another concern was the use of any previous e-cigarette use, an outcome variable reflecting both regular and experimental use. Future work should examine frequency of use, or utilize a higher threshold such as use on at least 5 days in the past month (Amato et al., 2015) . Another limitation of the study is that the catchment area for the hospital did not include sufficient numbers of patients from other race/ethnicities for statistical analysis. There is evidence that factors associated with different race/ethnicities such as level of acculturation (Lam et al., 2016) may predict e-cigarette use. As documentation of e-cigarette use in the electronic health record becomes more common and standardized (Winden et al., 2015) , surveillance of e-cigarette use will likely improve and further demographic comparisons will become possible. No prospective information was collected on smoking cessation in this study, to determine if e-cigarette use was associated with decrease in combustible cigarettes use over time. However, ever e-cigarette users in this study were just as likely to be daily combustible cigarette smokers and smoked as many cigarettes per day as non-users of e-cigarettes.
Clinical Implications
All tobacco users should be screened for e-cigarette use during their hospitalization and offered smoking cessation counseling, including the use of FDA-approved medications for smoking cessation. Patients who began smoking at a younger age and female patients may be trying e-cigarettes to try to quit smoking, and may benefit most from directed discussions about e-cigarette use during smoking cessation counseling.
